In this paper, we associate finite hyperstructures with fuzzy sets endowed with  n ary membership functions and analyze the properties of this new hyperstructures. We prove that the new hyperstructure is a commutative hypergroup, but generally it is not a join space. We give some conditions such that the hypergroup has this property. In particular, we investigate some natural equivalence relations on the set of all intuitionistic fuzzy sub-hypergroups of a hypergroup.
L.A. Zadeh, in [19] , introduced the notion of a fuzzy subset of a non-empty set , X as a function from
. This notion has opened an important research field of mathematics in the past decades. P. Corsini initiated an area of research by making a connection between hyperstructures and fuzzy sets: he associated a join space with a fuzzy set, in [8] , and then a fuzzy set with a hypergroupoid, in [11] . Another topic in the relation between hypergroups and fuzzy sets was introduced by P. Corsini, in [10] : he constructed a new finite hypergroupoid using two membership functions. He proved that, in general, this hyperstructure is a hypergroup but not a join space. I. Cristea, in [13] , introduced conditions for the associated hypergroup to be a join space. The notion of intuitionistic fuzzy sets was first introduced by Atanassov, in [4] . For details of intuitionistic fuzzy sets, we refer the reader to [4, 5] . This paper is structured as follows. After the introduction, in Section 2, were call some basic notions and results on hypergroups. In Section 3, we associate finite hyperstructures with fuzzy sets endowed with  n ary membership functions. In Section 4, we study the associated hyperstructures with hypergroups and join spaces. We prove that the new hyperstructure is a commutative hypergroup but, in general, it is not a join space. We then give some conditions such that the aforementioned commutative hypergroup also has this property. In Section 5, we study the set of all intuitionistic fuzzy sub-hypergroups of a hypergroup and give several examples and establish some characterization theorems. It is worth mentioning that in this paper we deal only with finite hypergroupoids.
Preliminaries
We recall some definitions (see [7, 12] respectively. Generally, the singleton } {a is identified by its element a . A non-empty set , H endowed with a hyperoperation " " is called a hypergroupoid and it is denoted by ). ,
A hypergroup is a semihypergroup and a quasihypergroup.
Join spaces were introduced by W. Prenowitz, in [16] , and represent an important subclass of hypergroups with many applications especially in geometry (see [17] ).
Corsini, in [8] , showed that to any hypergroupoid H endowed with a fuzzy set, we can associate a join space ) , ( 1  H as follows: [10] , has defined a new hypergroupoid associated with two membership functions. Here we recall this construction. Let
we define the hyperproduct of y x, with respect to
is a commutative hypergroup, but generally it is not a join space.
 n ary membership functions
A fuzzy set (of type 1) on a non-empty set H is a function  .
n ary fuzzy sets defined on a non-empty set .
where n is an element of the set  N of all non-zero natural numbers. For , H a we shall use the
for the sake of simplicity. Thus, we have
Proof of the following proposition, which is omitted, is easy. 
then the proof will follow from Theorem 2 of [9] .
The relationship of hyperstructure ) , (
n H  and hypergroups and join spaces [9] 
On the other hand, suppose
One can deal with other cases by similar arguments. Hence 
On the other hand, we obtain 
and .
Proof. By our assumptions, the hyperoperation " " n  is given by
We used here the fact that
On the other hand, we have 
Thus, by Theorem 4 in [9] , the hypergroup ) , ( n H  is a join space. Theorem 4.9. (see Cristea [13] 
The following theorems are the main results of this section: 
By our assumptions, we get The notion of intuitionistic fuzzy sets was first introduced by Atanassov in [4] . For details of intuitionistic fuzzy sets, we refer the reader to [4, 5] . In [6] , Biswas applied the concept of intuitionistic fuzzy sets to the theory of groups and studied intuitionistic fuzzy subgroups of a group. Dudek et al., in [14] , considered the intuitionistic fuzzification of the concept of subhyperquasigroups in a hyperquasigroup and investigated some properties of such hyperquasigroups. In this section, we apply the concept of intuitionistic fuzzy sets to the hypergroup ) , ( n H  and we investigate some related properties. with respect to the set A , respectively, and
For the sake of simplicity, we shall use the symbol ) , ( 
thus, the conditions (2) and (4) 
Hence, the conditions (1) and (3) of Definition 5.2 are satisfied.
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